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CHAPTER I 
INTRODUCTION 
The purpose of this experiment is to study the effect 
of reserpine on the strength of a verbal response of human, 
nor.mal subjects. 
Various clinical studies have attempted to demonstrate 
the effect of reserpine on the behavior of psychiatric pa~ 
tients with varying and often contradictory results. These 
studies have been unable to isolate and clearly define 
specific behavioral effects of reserpine because of th~ 
extreme difficulty in controlling the many and complexly 
interpelated personality variables. Laboratory studies, 
on the other hand, have predominantly employed animals as 
subjects so that the extrapolations of findings to humans 
have been met with the usual misgivings. 
It is evident that tbere is a need for the investiga-
tion of the effect of reserpine on basic psychological 
functions in humans. This can be accomplished by employing_ 
traditional laboratory techniques and is a prerequisite to 
understanding the effect of reserpine on complex personal-
ity factors. 
Previous studies, both animal and human, have focused 
-1-
2 
on the effect of reserpine on the learning process itself 
with little attention being paid to how reserpine affects 
previously learned associations. To examine this funda-
mentally important question we propose to study the effect 
of reserpine on previously learned verbal associations 
wbich have been conditioned in a predetermined and con-
trolled manner and are known to be highly refractor.1 to 
change. 
Clinical studies have reported that reserpine produces 
a sedative effect without clouding consciousness and without 
impa!ring reasoning ability. The relationship of the effect 
of reserpine on learned verbal behavior to its effect on 
reasoning or cognition will therefore also be investigated. 
The effect of reserpine on previously learned verbal 
responses will be compared to its ~+feet on an independent 
objective test of cognitive functioning. 
CHAPTER II 
. . 
:ijEVIEW OF THE LITERATURE 
~e ~pair.ment of previousl~ learned responses by reser-
pine has been demonstrated in conditioning experiments with 
animals. Cook and Weidle~ trained rats b~ the conditioned 
avoidanee escape pole-climbing technique which per.mitted 
I 
separate measurements of a drugts effect on conditioned 
~ 
avoidance and on unconditioned escape from an electric shock 
stimulus. Two dosages of reserpine (25 mg./kg. each) admin-
. . . 
istered orall~ seventeen hours apart. produced specific 
blocking when the animals were tested three hours after 
treatment, (65 per cent reduction of avoidance but no change 
in escape responses).l Likewise. Smith, et al., observed 
--
. 
that four to six hours after intr~scular injection of 0.1$ 
to 0.37 mg./kg. of reserpine, previously learned electric 
~hock avoidance responses were tmpaired.2 
Barkun, as quoted b~ Miller,3 trained one group of rats 
lL. Cook and E. Weidley. 
phar.macological agents. 
740~7$2. 
Behavioral effects of some ps~cho­
Ann. N.Y. Acad. Sci., 1957, 66, 
-
2R. P. Smith, w. Wagman and A. J. Ropelle. Effects of 
reserpine on Qondition-avoidanee behavior in nor.mal and 
brain operated monkeys. ..J. Pharmacal., 1956, 117, 136-J.41 • 
.3N. L. Miller. Effects of ~drugs on motivation; the value 
of usil)S a variety of measures. Ann. N. Y. Acad. Sci., 
19,S6, 22_, .318-33.3 •. 
4 
to escape from a box where they bad been shocked repeatedly. 
Escape was effected by pressing a bar which dropped an escape 
door. This reinforcement, the dropping of the door, was 
administered on a variable interval schedule. Another group 
of rats were deprived of food prior to each experimental 
session and were conditioned to the same bar pressing 
behavior to obtain the food reinforcements on an identical 
~ 
schedule. After several days of treatment with reserpine 
(0.25 to 2 mg./kg,-· daily), the performance of both groups <>f 
rats was founi to be impaired about equally. Compared with 
tbe performance of control animals similarly trained but 
treated with injections of physiological sodium chloride 
solution, the experimental rats showed a prolongation o~ 
the time to the first bar press, and decrease in the rate 
of bar pressing. 
These studies indicate that an s-r connection that is 
acquired by learning is subsequently impaired by reserpine. 
·The use of Skinnerian techniques in the study of: the 
behavioral effects of drugs has been adopted by Dews,4 and 
also by Morse and Herrstein.5 These investigato;s, in 
4p: B. Dews. Modificati.on by .. drugs of performance on simple 
schedules of positive reinforcement. Ann. N.Y. Acad. Sci., 
1956, §2, 261-268. 
5w. H. Morse and R. J. Herrst~in: Effects of drugs on 
characteristics of behavidr maintained by complex schedules 
of: inter.mittent positive reinforcement. Ann. N~ Y. Acad. 
sci.; 1956, £2, 303-311. 
thei~ ~espective studies, used a multiple schedule technique 
developed by Fe~ster and Skinner6 in wbian the animal worked 
under two schedules of partial reinforcement concurrently. 
I 
Each schedule, therefore, was under separate stimulus con-
' 
trol, that is, there was a different colored light associated 
' wi~h each reinforcement schedule. The animal learned to 
respond in accordance with the cu~rent schedule that was 
identified by the discriminatory stimulus at any moment. 
Both pigeons and rats were emp2oyed as subjects with 
food and water as the reinforcing agents. Reserpine·was 
given to the animals intrmnuscularl¥ after they had been 
conditioned to respond at a s~eady rate to the two contin~ 
gencies Gf reinforcement under the stimulus control of the 
two lights. The effect of the drug on response rate was 
then measured. 
Although with diffe~ent dosages there were differences 
in the effect of reserpine, it was found that responding 
under a fixed interval schedule was significantly depressed. 
The discriminatory stimulus (red ~ight) no longer exerted a 
controlling effect ·on the animals·• responding. They no 
lo~ger behaved like fixed interv.al animals. The associative 
bond between the d~scriminatory stimulus (red light) and the 
response (fixed interval respons~ rate) was broken. It was 
-found that under a fixed ratio schedule the response rate 
6c. B. Ferster and B. F. S~inner. Schedules of Reinforce-
~· New York: Appleton Century Crofts, 1957. 
6 
o~ the animals was not significantly depressed. Even under 
th.is schedule, however, the animals·!' cl:aracteristic rate of 
responding was altered. Whereas the control group under 
this contingency characteristically paused immediately after 
receiving a pellet of food, the reserpinized animals' mode 
of responding was significantly altered in that they paused 
in the middl& of the sequence of responses necessary for 
obtaining a reinforcement. In other words, they, too, no 
longer were effected by the green light as a discr~natory 
stimulus and as a control of their response behavior. Dews 
compares these results loosely with the effects of reserpine 
in humans. 
Reserpine liberates the pigeon from the normally 
powerful stimulus control o~ tl:e red light just as it 
may liberate people7from tension by reducing •obsessive-compulsive' drives. 
'This analogvwhi ch Dews draws between the effect of 
reserpine on conditioned s-r connections or associative 
bonds and its effect on obsessive-compulsive behavior is 
cons£stent with the observations reported by clinicians. 
Kline:8 and Smith9 state that in some patients there is a 
1·p. B. Dews, op. cit., p. 268. 
8Nathan s. Kline. The .use of Rauwolfia serpentina benth 
in neuropsychiatric conditions. Ann. N. Y. Acad. Sci., 
1954!., .22_, 107-132. 
9sydney K. Smith. The use cf reserpine in private 
psychiatric practice. Ann. N. Y. Acad. Sci., 1955, 
_2!, 206-211. 
7 
marked change of attitude in respect to compulsive and 
obsessive behavior. K2ine, wbo worked with hospitalized 
patients, states specifically 
There is also some evidence that the field of 
usefulness (of reserpine) may extend to the break-
ing of habf8s by lessening the compulsiveness ot 
the drive. 
Smith11 describes similar effects on certain patients he 
·was treating on an outpatient basis and notes the diminish-
ing of the intensity of compulsions in obsessive-compulsive 
patients after tl::e administration of reserpine. There are 
indications that, although obsessions and compulsions do 
not entirely disappear, patients are able to gain some 
distance from them so that they can then direct their 
atten'tion to learning more effective ways of dealing with 
thei~ problems through psychotherapeutic work. In a sense 
they are able to give up, at least for a while, old habits 
in their efforts to learn new patterns of behavior. 
A comparable reaction to reserpine has been observed 
by Smithl2 ·in several pre-psychotic in~ividuals with para-
noid trends. Their formulations bec&me progressively less 
f'ixed and they were JllOre ~ecep:tive to objective interpreta-
tion of their conflicts in the psychotherapeutic situation. 
1°Nat~n s .• KJ.ine, .op. cit., p. ];24. 
11sydney K .• Smith., op. cit., P• 209. 
12 206-211. Sydney K. Smith, O;E• cit., 
The clinical studies reviewed above have shown that 
reserpine has the effect of freeing patients from rigid, 
fixated, and maladaptive behavior patterns in a way that 
is analogous to its effect on previously learned s-r or 
associative bonds in the laboratory. This comparison is 
warranted by the fact that obsessive-compulsive behavior 
observed in the clinical situation shares properties in 
common with tbe behavior conditioned in the laboratory 
principally in that it is relatively inflexible, very 
difficult to alter and it inhibits the learning of new 
behavior. 
A recurrent observation also reported in clinical 
studies is that ·in moderate dosages reserpine produces a 
sedative effect without impairing reasoning ability and 
higher level mental processes.l3, 14, 15 Kirkpatrick 
and Sanders16' report reserpine did not appear to change 
'4 
the mental processes in their patients. In fact it was 
. 
apparent that they were mo~e coherent after taking the 
8 
13Jay·L. Hoffman and Leon Konchegul~ Clinical and psycho-
logical observations on psychiatric patients treated with 
res.erpine: a preliminary report. Ann. N. Y. Acad. Sci., 
1955, 2!, 144-149· 
14william. L. Kirkpatrick and Foster Sanders. Clinical 
eva:luation of reserpine in a state hospital. Ann. N. Y. 
Acad. Sci., 1955, §!, ·123-14-3. ·~ 
15Le~ E. Hollister, Gaorge. E. Krieger, Allan Kringel, and 
Richard H. Roberts. Treatment of chronic schizophrenic 
reactions with reserpine. Ann. N •. Y. Acad. Sci., 1955, 
61, p. 98. 
1~irkpatrick and Sanders, op. cit., 123-143• 
9 
drug. This observation is consistent with the observations 
of Hoffman and Konchegu117 and Hollister, et a1.1e Hollis-
ter, ~ !! state: "Unlike previous sedatives (barbiturates) 
its effect is produ~ed without clouding of consciousness. ul9 
This clinical observation is supported in a study by 
DiMascio, ~ a120 in which they compared the effects of 
reserpine with those of phenyltoloxrunine and placebo on 
various psychological performances and learning tests • 
... 
Reserpine in 5 mg. dosages was administered orally to 
fifteen normal subjects and the following measures were 
taken at four time intervals ranging from one-half hour 
to eight hours after drug administration: tapping speed 
' 
(a measure of motor discharge)~ pursuit-rotor co~rdination 
-Ca test ofvisuo-motor coordination md steadiness), serial 
additien task (a test o£ mental speed and accuracy) and 
competitive pai~ed associate learning (a test sensitive to 
the disrupting effects of anxiety). On the basis of the 
sub je·cts t performance on these tests it was concluded that 
reserpine has only a slight effect on the state of con-
17Hoffman and Koncbegul, op. cit.~ 144-149* 
18Hollister, ~ al, op. cit., p. 98. 
19~. 
20Alberto DiMascio, Gerald L. Kler.man, Max Hinkel, Milton 
Green~latt and Jonathan Brown. Psycho-physiologic eval-
uation of·phenylto~oxamine, a new pbrenotropic agent: A 
comparative study with reserpine and placebo. Amer. J. 
Psychiat., 1958, 115, 301-317. 
10 
scio~sness. Mental speed remained unaffected. Accuracy of 
serial addition was slightly increased. Motor activity was 
not impaired and in fact slightly ±mproved. 
The review of the above studies has shown that pre- . 
viously learned responses can be altered by reserpine. This 
effect was demonstrated to occur in animaLs in the laboratory 
situation where an.s-r connection or associative bond that 
is acquired by learning is subsequently impaired by re$er-
,, 
pine~ ~ comparabl~ effect on rigid, fixated behavior in the 
for.m of obsessions and compulsions was reported to occur in 
the c·linical situation as well. It was observed that the 
rigid, adherence to compulsive rituals or obsessive thinking 
was relaxed. It was observed, turther.more, that therapeutic 
results are achieved with reserpine without a concammittant 
impair.ment of reasoning ability and higher level mental 
processes. This observation was also supported by an 
experimental study which investigated the effect of reserpine 
on learning in humans. 
The above findings have shtr~:~ the importance of 
investigating, in an experimentally control~ed situation, 
tbe effect of reserpine on previously learned behavior in 
... 
humans. They have also indicated the relevance of studying 
the relationship between the effect of reserpine on pre-
viously learned behavior to its ~ffect on cognitive 
processes. 
I 
11 
General Hypothesis 
The thesis of this study is that reserpine affects 
previously learned behavior patterns so tbat a shift to new 
or alternate patterns can be made. Reserpine has the effect 
of fr.eeing individuals from fixated, stereotyped and mal~ 
adaptive behavior so that other responses may occur. 
T,he effect of reserpine on previously learned stimulus 
response connect.ions or associative bonds is produced 
without the impair.ment of higher level mental processes 
such as reasoning ability. 
CHAPTER III 
. 
METHODOLOG!CAL CONSIDERATIONS 
,, Skinnerrs1 operant conditioning paradigm was employed 
as the exper~ental technique by which an objective~ quanti-
tative, investigation of the effect of reserpine on 
previously learned verbal associations could be made. This 
metbod makes it possible to isolate a particular b~t of 
behavior, to predeter.mine its history of reinforcement, 
to v~ry tbe contingency of reinforcement so that the slowly 
shaped behavior that is produced has certain distinguishable 
properties, and finally to observe the interaction of a 
drug with these properties of behavior. It enables one 
to study a specific, predeter.mined aspect of behavior 
following dosages insufficient to cause gross behavioral 
change. 
The autokinetic situation, first utilized by Sherif2 
in social psychological experiments, provides an effective 
method for the operant conditioning of verbal behavior in 
1B. F. Skinner. The Behavior of Organisms. 
Appleton-Century, 1958. New York: 
2 M. Sherif. The Psycholo~ of Social Norms. 
Harper and Brothers, 193 • 
New York: 
-12-
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humans. It involves viewing, in a completely dark room, a 
pin point of light which seams to move within a short period 
of t~e. Subjects who are naive in regards to this illusory 
effect are instructed to verbalize their estimates, in 
inches, of ~fe extent of movement of the light. 
It has been shown that the contingent reinforcement, 
through the experim.enterrs saying "correctn after pre-
selected es.t:Lmate~ increases the frequency of occurrence of 
thos·e estimates in subsequent triaJ.s.3, 4 An s-r connection 
or associative bond is ~erefore formed between the auto-
kinetic stimulus and the pre-selected estimates Which are 
treated as responses. The subject learns, or is conditioned 
to give, those verbal responses which have been reinforced 
by the experimenter. The verbal behavior of the subject, 
in this manner, is brought under the control of the experi-
" 
menter. This is comparable, therefore, to the operant 
conditioning of animals w~ere an s-r connection is made 
between the bar and the act of pressing it immediately. 
,It has been demonstrated, furthermore, that it is 
pqssible to modify in a predictable manner the properties 
of verbal behavior conditioned in the autokinetic situation 
3Frederick H. Kanfer. The effect of partial reinforcement 
on ~cquisition and extinction of a class of verbal re-
sponses. ~J• Exp. Psychol., 1954, ~" 424-432. 
~ark Spivak and John Papajohn. The effect of the schedule 
of reinforcement on operant conditioning of a verbal 
response in the autokinetic situation. J. Abnor. Soc. 
Psycbol., 1957, ~" 213-217. 
by varying the contingency, i ... e. the schedule of reinforce-
ment that is employed.5' 6 A schedule of regular reinforce-
ment, in which the pre-selected estimates are followed by 
reinforcement every time they are given by the subject, 
results in the conditioning of verbal responses t~at have 
a low resistance to extinction. In other words when the 
expe~imenter ceases to administer reinforcements the 
subjects give up the previously reinforced estimates after 
relatively few trials and shift t~ ot~eT, previously non-
reinforced, ones. On the other hand a schedule of partial 
reinforcement, in which the pre-selected estimates are 
reinforced less than one hundred per cent of the time and 
in accordance with a predeter.mined pattern, results in the 
conditioning of verbal responses that have a high resist~~ce 
to extinction. Subjects who have been conditioned under a 
schedule o~ partial reinforcement do not give up the 
previously reinforced estimates to try others when re-
inforcement is no longer forthcoming but persist in respond-
ing over and over again with the same pre-selected estimates. 
I 
They are unable to shift to other verbal responses as easily •. 
Their verbal behavior is, in this sense, highly refractory 
to change or more stereotyped or fixated. 
These findings suggested an approach to the investiga-
tion of the effect of reserpine on carefully determined 
SKanfer, op.. cit. , 424-432. 
.. 
6Spivak 'and Papajobn, op. cit., 213-217. 
. 1$ 
and controlled behavior, i.e. a verbal response conditioned 
in the autokinetic situation with the response properties 
already described. This could be done by investigating the 
resistance of the response to extinction. Since it is well 
known that drug effects are dependent not onl-y on the physio-
logical state o:t the organism, but also on the environmental 
contingencies that are maintaining its behavior at the time, 
it was decided to investigate how reserpine would affect a 
segment of behavior that owes its distinguishing character-
istics to a history of positive reinforcement on a schedule 
of partial reinforcement. 
A method of approach to the study of the effect of 
reserpine on cognitive fUnctioning was suggested by the 
research ofKornetsky et al7' 8 , 9, 10 on the acute effects 
--
1aon~ Korne~sk.f and Ogretta HUmphries. Psychological 
effects of centrally acting drugs in man: effects of 
chlorpromazine and secobarbital on visual and motor 
behavior. J. of Mental Sci., 1958, 104, 1093-1099• 
8oond Kornetsky, Ogretta Humphries am Edward Ewarts. 
Comparison of psychological effects of centrally acting 
drags in man. J. Arch. Neural. psychiat., 1957, 77, 
318-~~. --
9conan Kometsky, Thomas s. Vate_s and Edith K. Kessler. 
A comparison of hypnotic and residual psychological 
effects of single doses of Ch1orpromazine and secobar-
bital. in man. J. of J?ha.rm. and Experim. Therap., 1959, 
12.7' 51-54. 
10oonan Kornetsky. Effects ot meprobamate, phenobarbital 
and destroamphetamine on reaction tine and ~earning in 
man. J. or Pbann. ani Experim. Therap., 1958, 123, 
216-219. ---
16 
of centrally acting drugs on t l::e performance of human sub-
jects. It was observed that differing amounts of impairment 
were produced on different tests. One class of agents which 
included chlorpromazine and sleep deprivation produced greater 
impa~r.ment in the performance of subjects on a psychomotor 
test of sustained attention11 (the Continuous Performance 
Test which is described below) than on a psychomotor test 
of cognitive abilityl2 {the Digit S'S'Illbol Substitution Test 
taken from the Wechsler-Bellvue Scale). Another class of 
agents which included secobarbital, LSD, pentobarbital, 
phenobarbital and meprobamate had the reverse effect. This 
difference pointed to the fact that each of these tests was 
meas~ring a behavioral function that had been differentially 
impaired by the several agents that were used. 
A psychoneurological theory was for.mulated by Mirsky 
and Kornets~3 to ~xplain the above observations. It is 
summarized as follows: 
The continuous Perfor.mance Test is designed to measure 
sustained attention. Tne subject is required to watch a 
"' 
visual display on which stimuli appear for 0.2 seconds at 
• 
one-second intervals and to press a response key whenever 
11 - . All~n F. Mil""Sky and Conan Kornetsky. On the dissimilar 
effects of drugs on the digit symbol substitution and 
cant inuous perfor.mance tests. Article in publication. 
12
conan Kornetsky, Thomas s. Vates and Edith K. Kessler. 
Op. cit. 
l3Allan F. Mirsky and Conan Kornetsky. Op. cit. 
17 
a certain critical letter appears. Lapses in the subjectts 
attentiveness to the critical stimuli are reflected as errors 
of omission. The cognitive or associative effort required ~y 
the Continuous Performance Test is thus probably of a 
relat,ively low order: specifically the Continuous Performance 
Test ~equires continuous attent~on to the visual stimuli. 
~n the Digit Symbol Substitution Test, taken from the 
Wec~ler-Bellvue Intelligence Scale,14 the subject is 
required to write symbols beneath digits in accordance with 
a code. This test correlates third highest of the Wechsler-
Bellvue subtests with the intelligence scale as a whole 
(r = .67 to •. 69), suggesting that it is a. good measure of 
gener'al intellectual ability. In the version of the Digit 
Symbol Substitution Test used in these studiea, spaces were 
provided for 140 digit-symbol substitutions, a larger number 
than the subject could oanplete within the 90 seco.nd time 
limit. Since the subject is under pressure to perform as 
rapidly as possible, the test would seem to require an 
intense cognitive or associative effort, altho~h only for 
a short period of time. 
The correlation of the Continuous Perfor.mance Test with 
the fUll scale I.Q. on the Wechsler-Bellvue Scale is .46 
which is lower than that obtained with the ·Digit Symbol 
14Dav~d Wechsler. The Measurement of Adult Intelligence. 
3rd edit ion. Bal tiiriore: Willisms and Wilkins Company, 
1944· 
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Substitution Test. Al tbough the correlation between the two 
test~ is significant, it is sufficiently low {r = .37 to .41) 
to support :the view that the tests are measur ing somewhat 
different behavioral functions. ':Chis analysis would suggest, 
~herefore, that the Continuous Performance Test should have 
greater sensitivity than the Digit Symbol Subst~tution Test 
to the effects of agents whose action_is on the central 
structures that mediate attention; conversely, the Digit 
Symbol Substitution Test shoUld have gr~ater sensitivity 
than tbe Continuous Performance Test iio the effects of agents 
whose action impairs ~Gse brain areas which are critical for 
intellectual effort. 
It is important to underscore th~ .fact that the term 
cognition is understood in the sense of reasoning or intel-
lecti,ye effort rather than in the more general sense of 
perception. Certainly sustained attention is a perceptual 
process; the level of associative or intellective effort 
which it requires, however, is of' a relatively low order 
as was indicated above. 
Neurophysiological evidence was reviewed by Mirsky and 
Kornetskyl5 to support the hypothesis that the class of 
agents which impair performance on the Digit Symbol Substi-
tution Test more than on the Continuous Performance Test --
i$Allan F. Mirsky and Conan Kornetsky. Op. cit. 
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pentobarbita1,16 phenobarbita1,17 LSD,18 rund meprobamate19 --
also augment the fas~ activity in the electroencephalogram 
and have in common a depressant action on the cerebral 
cortex. Since the cortex is the seat o£ thought and reason-
ing the impairment of performance on the Digit Symbol 
Substitution Test is understood as reflecting an interference 
with those fUnctions. Con~ersely, chlopromazine20 and sleep 
deprivation,21 both of which impair the Continuous Perfo~­
ance Test more than the Digit Symbol Substitution Test, are 
shown to au@nent the slow activit,r on the electroencephalo-
grrun and exert their influence on subcortical areas, possibly 
1~. A. B. Brazier. The action o£ anesthetics on the nervous 
system, in E. D. am H. E. Jasper (eds.). Brain Mechanisms 
and Consciousness. Springfield: Charles C4 Thomas, 1954, 
163-199· 
17Ibid. 
l8Edward v~ Ewarts. A review of the neurophysiological 
effects of lysergic acid diethylamide (LSD) and other 
psychotomimetic agents. Ann •. N.Y. Acad. Sci., 1957, 2£, 784-805. 
19c. c. Pfeiffer, A. J. Ropelle, R. P. Smith, E. H. Jenney, 
and H. L. Williams. .comparative study of the ef£ec.t of 
meprobamate and the conditioned response on strychnine 
and pentylenetetrazol thresholds, on the normal electro-
encephalogram and on po11s~aptic reflexes. Ann. N. Y. 
Acad. Sci., 1957, §1, 731+-745·· 
2
°K. R. Unna. A review of the neurophysiological ef·fects 
o£ psychotherapeutic drugs. Ann. N.Y. Acad. Sci., 1957, 
.§§., 777-783. 
21B • · 
• BJerner. Alpha depression and lowered pulse rate 
during delayed actions in a serial reaction test. 
Acta Pbysiol. Scand., 1949, 12, Suppl. 65. 
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in the area of the brain stem reticular formation. The 
importance of these structures in mediating attention, 
arousal and alerting has been emphasized by the research of 
Magoun.22 and his collaborators. It is not argued that the 
only central effects of these agents are the ones stated 
above but it seams reasonable to conclude that their major 
effects are associated with the areas described. 
It was reported in Chapter:II that a recurrent obser-
vation made by clinicians on the psychological effects of 
reserpine is that, in contrast to the barbiturates, it 
produces a sedative effect without clouding conscio~sness 
and without impairing higher level mental processes such 
as re;~soning.23, 24, 25 This observation was supported by 
the findings off DiMascio et a126 who studied in an 
--
22H. Vi. Magorm. An ascending reticular activating system 
in the brain stem. Arch. Neurol. Psychiat., 1952, 67, 
145-154. 
23Jay: L. Hoffman and Leo Koncbegul. Clinical and Psyeho-
log~cal observations on psychiatric patients treated with 
reserpine: a preliminary report. Ann. N. Y. Acad. Sci., 
1955; §!, 144-149- w 
24william L. Kirkpatrick and FOster Sanders. Clinical 
evaluation of reserpine in a state hospital. Ann. N. Y. 
Acad. Sci., 1955, ~' 123-143. 
25Leo E. Hollister, George E. Krieger, Allan Itringel, and 
RiChard H. Roberts. Treatment of chronic schizophrenic 
reactions with reserpine •. Ann. N.Y. Acad. Sci.,,1955, 
.§!., 92-99· 
26 Alberto Dilv'fascio, Gerald L. Klarman, Max Rinkel, Mil ton 
Greenblatt and Jonathan Brown. Psycho-physiologic eval-
uation of phenyltoloxamine,, a new phrenotropic agent: a 
comparative study with reserpine and placebo. Amer. J. 
Psychiat., 1958, 115, 301-317. 
exper:tmentall7 controlled manner the effects of rese~ine 
on learning in humans. It would seem, therefore, that in 
I -
l'egard to its effects on cognitive functioning, reserpine 
shares characteristics in common with that class of agents 
of which oblo~l'o.mazine and sleep deprivation are members 
more than with that class of agents of which barbiturates, 
LSD and meprobamate are members. 
There is also some neuropeysiological evidence which 
suggests that the action of reserpine, in contrast to the 
barbitul.'ates, is more on subcortical areas of the brain 
than on cortical ones. 
21 
Rinaldi and Himwich27 compared the action of reserpine 
with pentobarbital, tbiopetal and phenobarbital on the 
electrical activity of different parts of the rabbit bl.'ain, 
with pal'ticular regard to the effect of those drugs upon 
the mesodiencephalic alerting systan. Drugs that produce 
. 
widespread electrocorticographic changes that consist only 
of enhancement of the spontaneous characteristics or, con-
versely of those of alertness, act upon the mesodiencephalic 
activating system. Inhibition of the mesodiencephalic 
. 
activating system brings about a dominance of the features 
of sleep, whereas stimulation of the mesodiencephalic 
27Franco Rinal.di and Hal'old E. H:tmwich. A comparison of 
effects of reserpine and same barbitnl'ates on the elec-
trical activity of cortical and subcortical structures 
of the brain of rabbits. Ann. N. Y. A cad. Sci., 1955, 
61' 27-35. 
-
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activating system causes a predominance of the alert picture. 
The conclusion of the above investigators was that 
' reserpine cannot be considered a bJ.pnotic drug when its 
effects on cerebral activity are canpared with those of 
ti:in.e barbiturates for the following reasons: (l) reserpine 
. 
induces an alert electroencephalographic pattern, barbitu-
rates induce a pattern of sleep; (2) reserpine stimulates 
the mesodiencephalie alerting system, barbiturates depress 
the mesod.iencephalic alerting S'Y'Stem; (3) the cortical 
response to alerting under reserpine is normal in t7Pe, 
the cortical electrical response under barbiturates reveals 
abnormal chuacteriatics; <It.> resez-pine is not a ~notic 
dwg because, within the same range of dosage within 
whic~ it reduces spontaneous activity and depresses certain 
parts of the brain, for example, the :twpothalamus (a sub-
ccrtical area), it stimulates the activating system and 
evokes the alert electrographic picture.28 
Coz-roborative evidence to support the condl. us ions of 
tbe above investigators is reported in a study by Schneider 
.!!, !!• 29 JJ!heir resUlts also suggested that resez-pine had a 
28Rinaldi ani Him.wich._ 9.1?.!. ~· 27-35. 
2n 7Jurg A. Schneider, A. J. Plummer, A. E. Earl and R.Gaunt. 
Neurophamacologief:ll aspects of re~erpin~. Ann. N. Y. 
Acad. Sci., 1955, ol, 17-26. 
-
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I 
stimulating effect on the reticular formation in the brain 
stem. . 
An investigation by Winsor3° involving the treatment 
of sixty-five hypertensive patients with reserpine led to 
the conclusion that the site of action of reserpine is, in 
part at least, on the sub-cortical regions of the brain, 
possibly the hypothalamus as shown by the blockirg of the 
inspiratory and pain reflexes after 8 mg. daily dosages 
of tbis agent. 
I 
Since there is evidence that reserpine shares charac-
teristics in common with chlorpromazine and sleep depriva-
tion in regards both to its psychological effects and its 
level of action in the brain it would be expected that it 
would similarly produce greater impairment of the perfor.m-
ance on the Continuous Performance Test than 0n the Digit 
Symbol Substitution Test. Its effect, then, on previously 
learned verbal responses would be expected to be associated 
with an impairment in sustained attentive behavior like 
tbat 'required by the Continuous Performance Test, rather 
than ··to an impair.ment of higher level cognitive function-
ing like that reqqired in the performance on tbe Digit 
Symbol Substitution T~st. 
It was decided therefore to employ the Digit Symbo2 
30Travi~ Winsor. ~Human pharmacology of reserpine. ~ 
N. Y. Acad. Sci., 1954, 22, 61-81. 
Subst~tution Test in the manner described by Kor.netsky31 as 
. 
the measure aT intellectual or cognitive functioning and in 
place of the Continuous Performance Test two alternate 
measures of sustained attention were employed. The first of 
these was tl:e latency measure of the time required for a 
subject to report movement of the autokinetic stimulus by 
pressing a button switch. In order to experience the 
illusion of movement in the autokinetic situation it becomes 
necessary to keep onets eyes fixated directly on the light 
source. When attention to the stimulus is relaxed, move-
ment is no ~onger experienced. If reserpine impairs the 
capacity for sustained attention this should be reflected 
in longer latencies of the subjects to whom the agent has 
been administered. 
~he second measure of sustai,ned attention employed was 
the Symbol Copying Test. This test resembles the Digit 
Symbol. Substitution Test in its st1~uctural aspects.. The 
s~bject is instructed to copy symbols in the open spaces 
provided below the symbols as rapidly as he can. The score 
is represented by the total number of symbols correctly 
,, 
cop+ed in a sixty second period. This task requires a low 
level of cognitive effor~ while it affords a good measure 
of sustained attention. Brief lapses in attention result 
31 oonan Ko~netsky, Ogretta Humphries and Edward EUarts. 
Comparison of psychological effects of centrally. acting 
dr,.uga in man. Arch. Neurol-. Psxchiat., 1957, 77, 
318-324. -
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in a reduction of the number of spaces that are filled in. 
Since the motor aspects or this test are identical with 
those of the Digit Symbol Substitution Test, a built-in 
oo_nt~ol is provided of any impair.ment reserpine might pro-
d~ce on motor fUnctioning which could contaminate the 
measure of cogniti0n. 
The Symbol Copying ~est was employed by Kornets~2 
in conjunction with the Digit Symbol Substitution Test to 
measure the comparative behavioral effects or single 
dosages of chlorproma~ine and secobarbital in human subJects. 
Performance after 200 ~g. o~ chlorproma~ine and 200 mg. of 
secobarbital showed a differential impairment. Chlorpro-
mazine impaired performance on the Symbol Copying Test 
more than performance on the Digit Symbol Substitution 
Test while secobarbital had the reverse effect. 
Operational Hypotheses 
The followitg operational hypotheses are derived from 
th~general hypothesis stated on page 11: 
1. The rate of extinction o£ a verbal response 
acquired under a schedule of partial re-
inforcement will be increased after the 
administration of reserpine. 
32conan Kornetsky, Thomas s. Vates and Edith K. Kessler. 
A comparison of hypnotic residual psychological effects 
of single doses of chlorpromazine and secobarbital in 
man. J. of Ph~. and Exper~. T.herap., 1959, 127, 
51-54. ---
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2. There will be a decrement in performance on 
the Symbol Copying Test and latencies will 
be lqnger after reserpine administration 
while performance on the Digit Symbol 
Substitution Test will not be affected. 
CHAPTER IV 
METHOD AND PROCEDURE 
In order to obtain ameasure at the effect of reserpine 
. 
on the extinction of a verbal response it becomes neeess~ 
tha~ the response strength of two groups of subjects, desig-
nated the experimental and control groups 1 be bu1l t up to an 
equal level before drug administration. This can be done 
through an appropriate conditioning procedure. A comparison 
of the number of reinforced responses given by the twa groups 
during conditioning can determine whether in fact this bas 
been achieved. 
The effect of !'eserpine on the strength of the cooditioned 
verbal res:ponse~ can then be detemined by a comparison of the 
rate or extinction, taken as the index of response strength, 
of the experimental group with tbat of the placebo gl'oup. 
This can 'be do~e by comparing the number of previousl3" re-
inforced responses given during extinction by the two groups. 
The Symbol Copying Test and latency provide independent 
measures of the effect of reserpine on sustained attention 
while the Digit S,mbol Substitution Test provides an indepen-
dent meas~re of the effect of reserpine on intellectual or 
higher level cognitive functioning. These measures make it 
-27-
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possil;>le to compare the ef'.f'e·ct of' reserpine on the strength 
of' a verbal response with its ef'f'ect on sustained attention 
and higher level cognitive functioning. 
TbS number of' symbols correctly copied by the subjects 
in the experimental and control group on the Digit Symbol 
Substitution Test and the Symbol Copying Test before drug 
administration provide a base line measure of' performance 
on these two tests. The difference between the pre- and 
post-drug scores of' the two groups can then be compared. 
This ~akes it possible to determine the amount of' decrement 
in t~ performance of' the subjects in the experimental group 
after reserpine administration. 
The latencies of' the experim.en tal and control group 
recorded during conditioning provide a pre-drug estimate 
of' perf'or.mance. The effect of' reserpine on this measure 
could then be determined by a.comparison of' the latencies 
·of' th~ experimental group with those of' the control group 
after drug administration during extinction. 
l're-test Phase 
The autokinetic stimulus tends to elicit, through in-
structions to the subject to judge the extent of' movement, 
a wide range of' initial estimates or ve/bal responses. 
The distribution of' initial estimates of' movement also 
shows large individual differences. It is necessary, tbere-
f'ore, to use defining criteria of' the class of' responses to 
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be subsequently reinforced which relate this class directly 
to each subjectts distribution and which are not affected by 
individual differences or the numerical value of the estimates. 
This can be done by the use of cumulative frequency distribu-
tions obtained from each s•s initial sample of responses. A 
class so defined can be experimentally manipulated until the 
frequency of its members reaches the desired value. These 
considerations dictated the procedure employed in the pre-
test phase of the experiment. 
After a £our minute dark adaptation period in the experi-
mental room each subject was given thirty preliminary trials. 
A trial consisted of the sequence beginning with the experi-
menter's turning on the light ani ending with the subject•s 
verba~ization of an estimate. An initial sample of thirty 
estimates was obtained in this manner for each subject. The 
preliminary trials also provided an opportunity for the 
subjects to familiarize themselves with the procedure. 
The followi.Q?; instructions were given _:to the subjects.: 
"In approximately one minute a light will go on 
directly in front of you; the light will begin to move; 
the second you see it move, press the button switch on 
the right arm of the chair. Follow the movement of the 
light with your eyes so that you can give an estimate 
of the distance it moves. G:ive this estimate in whole 
inches innn.ediately after the light goes off. Do not 
wait for me to ask you for it. It will move within 
a range of one to thirty inches .• 
Shortly after you have given your estimate the 
light will go on again and the sequence will be re-
peated. In order for you to become familiar with the 
procedure we will go through it a few times for prac-
tice. Keep· your head straight against the back of 
the chair throughout the .experiment. 11 
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A five mdnute rest period was then introduced during 
Which a critical class of responses for each subject was 
selected by the experimenter. Each subject•s tbirt~ estimates 
were arranged in order of numerical magnitude. The twenty-
fifth estimate in this order was determined and the number 
preceding it and following it, regardl.ess ot whether or not 
they were among the thirty estimates that the subject had 
given, were selected as the first and third me.mber of a 
tbree number critical class of responses. If, for example, 
. 
the twent:v:-fifth estimate in order of numerical magnitude 
that a subject bed g1 ven was eighteen, the critical class 
ot responses selected for this subject would comprise the 
estimates seventeen, eighteen and nineteen. ~ ~is pro-
cedure the actual numbers which were included in the criti-
cal class varied for each subject and were determined by 
. 
the initial sample of thirty responses. In addition to 
' 
standardizing the choice of the estimates to be I'einforced 
for each subject, this procedure also as$Ured the selection 
ot esttmates of low probability of occurrence. In Skinnerts 
language this established the sub jeet 1 s "opel'ant ·level"l f;r 
a particular class of responses. 
Ac~isition Phase 
In order to assure the conditioning of a verbal response 
-
which would be highly resistant to extinction it was decided 
lB. F. Skinner. The Behavior of Organisms. New York: 
AppletQn-Oentur7, 1958. 
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to employ a random ratio schedule of partial reinforcement. 
A random or vazaiable ratio schedule is one in which re-
inforcement is delivered atteza a different numbeza of responses 
each time. The number o!' reinforcements that are delivered~ 
however, remains constant since a specified pattern of 
reinforced to non-reinforced responses is followed. This 
type of schedule was employed by Spivak and Papajohn2 and 
by Kanfer3 who demonstrated that it was effecti~ in pro-
" ducing the response properties desired. Reinforcement 
consisted in the experimenter• s saying "eoxa:raect" and the 
~ 
sequence of reinforcements was as follows: 
xxxoxo oxoxoxxo x.o 
where 0 signifies the non-reinforced and X the reinforced 
responses. It was found in a pilot stLtdy ·that this partie-
" 
.ular reinforcement pattern resulted in faster conditioning 
than other variations that were tested. It was followed in 
~ 
administering reinforcements to each of the three numbers of 
a critical class; each estimate in a critical class was~ 
tberefore, equally subject to remt'orcement when it was 
given. When this pattern is followed, 56 per cent of the 
verbal responses given by each subject receive reinforcement. 
2iiark Spivak and Jobn Papajobn. The· effect of the schedule 
of reinforcement .on operant conditioning of a verbal re-
sponse in the autokinetic situation. J. Abnor. Soc. 
Psychol., 1957, ~~ 213-217. 
3F.redezaick H. Kanfer. The effect of partial reinforcement 
on acquisition and extinction of a class of verbal responses. 
J. Exp. Psycbol., 1954, ~~ 424-432. 
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Hereafter 11responsett, as distinguished from "estimate"~ 
~ 
denotes only those estimates within the critical class 
selected to be reinforced. 
The acquisition phase of the e.xperment was introduced 
at the end of a five minute rest period following the pre-
test ~hase. The following additional instructions were 
given to the subject. 
"A:r!e you ready? From now on when your 
estimates are correc-t J: will indicate tbie by 
saying •correct•; when~they are not correct~ 
I. will not say anything. Is tmt clear?" 
~ ... ,_ 
When a subject requested clarification of this last 
point ·of the instructions or on aPJ other point that was 
still. not clear 1 it was given promptly. Before the ae-
-quisition phase was begun all the subjects had mastered 
the tecbnique. 
'A total of twenty reinfol'cements were administered in 
this .manner to the subject. A subject was considered eon-
ditiGned When eight OUt of ten COnseCUtive estimates tbat 
he gave were members of the critical class of responses. 
The probability of occurrence of the critical responses 
in this mamer was raised from •. 10 to .ao. Subjects who 
reached this criterion before the twent,y reintoreements 
had been administered continued in the acquisition phase 
until the remaining reinforcements had been given. This 
equalized the amount of reinforcement each subject received 
irJ.Sespective of his rate of conditioning. When a subject 
.... I 
" had not met th~ acqQisition criterion at the end of twent~ 
administrations of reinforcement be was dropped from the 
experimEnt. The time required for acquisition varied tor 
each subject and ranged from approximately thirty minutes 
to one hour. 
A specially designed data sheet, shown in Appendix A, 
facilitated the recording of the estimates and responses 
Gf each subject as well as the administration of the re-
inforcement according to the prescribed pattern. ~t made 
. 
it p~saible for a single examiner to execute the various 
operations described. 
A ~ive minute rest period followed after which the pre-
dPUg administration of the Digit Symbol Substitution Test 
. 
~ the Symbol Copying Test was begun. 
Digit Symbol SUbstitution Test 
. . . 
This test presents the subject with a sample of nine. 
sy.mbols, each printed below a number fran l to 9 (see 
Appendix B). These are followed by 140 empty squares, ~ 
' 
each of which is identified with a digit in random se~ence. 
The test reqaires that a subject write, in the empV, space 
below each number, the sy.m.bol associated with the number 
in tbe sample line. The subject was allowed 90 seconds 
. 
for work and his score was the total number of sy.mbols 
correctly entered. Correct' copying implies that the symbol 
be drawn recognizably. 
The time all.owed is not enough for a subject to complete 
the 140 digit symbol substitutions and he was put under 
pressure to perform as rapidly as possible. The test, 
therefore, required an intense cognitive effort, although 
only· for a short period of time. 
!ime was recorded by the experimenter with a stop watch. 
The experimenter also scored all the records so that art'3' 
. 
biases in scoring were kept constant. 
In order to obtain a stable measure of pre-drug per-
~ 
for.mgnce on the Digit Symbol Substitution Test which could 
be compared with post-drug performance it was necessary to 
mintmize any practice effects which could affect the 
obtained difference scores. Each subject, therefore, 
completed three practice perfor.mances.on the test before a 
measure of pre-drug performance was obtained. This was the 
score on his fourth performance. The score on the fifth 
. 
perfar.mance, obtatned four hours after drug administration 
and immediatel.y preceding the extinction phase, constituted 
the post-drug measure. 
T.he symbol-digit combinations in the code differed for 
. 
each administration of the test. The five codes employed 
can be found in Appendix B. The order in wbi.ch each code 
. . . 
appeared in consecutive administrations to each subject 
was randomized. 
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Symbol Copying Test 
A two minute rest period was allowed between the admin-
istration of the Digit Symbol Substitution Test and the 
Symbol Copying Test. The order of administration of these 
two tests was alternated so that ..heJ.f of the subjects were 
administered the Digit Symbol Substitution Test first and 
half the Symbol Copying Test first • 
. 
The Symbol Copying Test presents the subject with a 
sample line of ten symbols which are identical with those 
Gf·the Digit Symbol Substitution Test. Each symbol is 
printed in a divided box~ the lower half of which is left 
empty ·(see Appendix C); also given are 175 empty squares~ 
each one of these with a symbol above it in random sequence. 
The test requires that the subject copy in the empty squares 
the symbols that are directly~above them. The subject was 
allowed 60 seconds for work and his score was the total 
number of symbols correctly entered. 
The time allowed is not enough for a subject to fill in 
the 175· empty spaces and he was put under pressure to perform 
as rapidly as possible. A high degree of sustained attention 
was therefore. required since brief lapses in attention 
·I'esulted in a reduction in the numbei' of spaces that a.J?e 
filled in. On the other hand the cognitive effo!'t I'equired 
is of a low order. 
The method described above foi' minimizin~ practice 
effects on the Digit Symbol Substitution Test was employed 
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for this test also. The order in which each symbol appeared 
on the record ror.m differed in a random manner for each of 
the five administrations. 
The fifth administration of the Digit Symbol Substitu-
tion Test and the Symbol Copying Test was completed for 
each subject four hours later, immediately preceding the 
extinction phase of the experiment. 
Latency 
The latency measure consisted of thetune interval 
. 
beginning with the turning on of the autokinetic stimulus 
by the experimenter and ending with the subjectts pressing 
a button switch to indicate that he saw it move. Latencies 
-
were recorded, in seconds, for each of the estimates given 
in the acquisition and extinction phases of the experiment 
by the· subjects_. 
Extinction Phase 
The procedure employed in ext :Inction was the same as 
that in the acquisition phase except, of course, that none 
of tm estimates that the subjects gave were followed. by 
reinforcement. The number of extinction trials wa:s . kept 
constant for each subject and fixed at 100. This made it 
possible to obtain a sample of extinction behavior which 
couLd be directly compared between subjects. 
The time re~ired for extinction varied for each 
37 
subject and ranged~from approximately thirty-five minutes to 
one hour. 
A short interview session was held with each subject at 
the termination of the extinction period during which he was 
invited to describe his subjective reactions to the drug. 
Subjects 
~ 
The subjects were thirty paid volunteers of both sexes 
ranging in age from twenty to fifty and naive as to the 
nature of the experiment. They were told ·that the effect 
of certain drugs on perception, specifically on peoplets 
capacity to judge the distance that a light mo; ed in a dark 
room, was being investigated .• 
The final sample was composed of those subjects who 
had been conditioned in the acquisition phase of the ex-
periment. A total of: sixty-five subjects had been run 
through the acquisition phase, of whom thirty did not meet 
the criterion of acquisition and so were dropped from the 
experiment. Of the renaining five, four were d~opped because 
of extreme phobic reactions to sitting alone in a dark room • 
. The fifth one did not return after the acquisition phase· 
because of an adverse physical reaction to reserpine. 
Drug Administration . 
Subjects who had met the acquisition criterion were 
assigned at random to o.ne of two groups designated the 
exPerimental or reserpine group and the control or placebo 
Ji£!2EIW I 
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group. 
The subjects in the experimental'group received a single 
,I 
dosage of 3 mg. of reserpine and tbose in the control group a 
placebo in identical tablet for-m. Previous experimentation 
revealed that, at this dos.~ge, tl:!e average time of peak . 
effect of the drug occurred at approximately four hours 
after administration. This was determined by the subjective 
repo~s of the subjects of a pilot study. 
The two agents were given to the subjects immediately 
after the pre-drug administration of tb9 Digit S'Ylllbo~ Sub-
stitution Test and the Symbol Copying Test which followed 
the acquisition phase of the experiment. Subjects were un-
aware ·of the nature of the medication. It was stipulated 
. 
that they should not leave the hospital during the four hour 
interim; intoxicating beverages were not to be taken, nor 
\ 
were they to.engage in strenuous physical exercise. These 
precautions were taken in order that the physiological 
action of the drug woUld not be neutralized by these factors. 
Apparatus 
The experiment was conducted in a light-proof room, 
20 x 15 feet. A large chair with an adjustable headr.est 
in which the subject's head was fixed to eliminate head 
movements was located at one end of this room. It faced 
the autokinetic stimulus placed twelve feet away on a table 
foUl:! feet high. See Appendix D, Figure 1. 
I 
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rThe autokinetic stimulus was a white, frosted, 7-watt 
G. E·. bulb enclosed in a light-proof can. A pinpoint open-
ing in front of this can, 1 mm. in diameter, permitted 
passage of the light. The light. was tumed. on by a button 
switch located in an adjacent control room and operated by 
the examiner. In addition to turning on the light this 
switch simultaneously started a time clock located in the 
control room. A second button switch was located on the ar.m 
of' the chair in tbe experimental room and was operated by 
the subject. The subject was instructed to attend to the 
light and to press this switch the second he saw it begin 
to move. This switch activated the circuit of' a timer 
which maintained the light on f'or a duration o:r seven 
seconds and then extinguisn~ed it. The timer reset itsel:r 
:ror_the next trial. The light, then, remained on f'or a 
const~t duration for each subject from the time he indicated 
he saw it mo.r e by pressing the switch. The pressing of' this 
switch also simultaneQusly stopped the time clock. A reading. 
was obtained in this manner of the latency from the time the 
examiner turned on the light to the time it took the subject 
to see it move. The t:l.Ill9 clock had to be reset manually by 
the examiner. See Appendix D, Figure 2. 
A fan, located six f'eet to the left o:r the subject, was 
kept on throughout the experimental sessions. This produced 
a soft humming noise designed to enhance the autokinetic 
movement. 
Communication between the subject and the examiner was 
effected through a two-way intercommunication system con-
necting the experimental room with the control room. The 
subjectts voice was picked up by the remote speaker unit on 
a stand eighteen inches high, five feet in front of the 
chair in which he sat. This was kept on throughout the 
experimental sessions and enabled the examim r to hear 
everything the subject said through the master speaker unit 
located in the adjacent control room. The examiner could 
talk to the subject by pressing a button on the master unit 
and speaking into it. The subject could hear the examiner 
only as long as the examiner held this button down; when 
it was released by tl:e examiner the subject could no longer 
hear any sou:r:d in the control room. 
CHAPTER V 
RESULTS 
The effect of reserpine on the conditioned verbal 
responses will be presented in relation to the first 
operational hypothesis: 
The rate of extinction of a verbal response 
acquired under a schedule of partial reinforcement 
will be increased after the administration of 
reserpine. 
This hypothesis was translated into the fo1lowing 
experimental prediction: 
The trend of the means of four successive 
blocks of twenty-five extinction trials will 
reflect significantly fewer critical responses 
given by the experimental group than by the 
control group. 
I 
The mean number of critical responses given by the 
experimental group in the four successive blocks of twenty-
five extinction trials are as follows: 9.40, 9.73, 8.60 
and 8.,06. The corresponding mean values in the control 
group ~re: 10.66, 8.20, 8.93 and 10.13. The trend of 
these means over the four successive blocks trials is 
shown in Figure 1 where extinction curves for the two 
groups are plotted. 
The difference between the means o;C the four series 
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ex:g.erimental and control groups in four 
successive blocks of 25 extinction trials. 
of twenty-five trials of the two groups was compared by a 
trend analysis.1 This analysis provides a measure of the 
action of reserpine on the strength of the verbal response 
ot the experimental group which can be compared wi tb. that 
ot the placebo group over the entire course of 100 
extinction trials. 
The drugs X trials interaction of the trend analysis 
yielded a value of 2.62. (The tabled value of F for 3 
and 84 d.t. at the .05 level is 2.72.) The obtained value, 
theretore, indicates a strong probability tbat the trial 
means of the two groups represents a population difference. 
A summary of this analysis is given in Table I. The mean 
number of critical responses given by the two groups in 
four successive blocks of twenty-five trials is given in 
Table II. A t test of' these means was also computed to 
. 
determine group differences tor portions of the extinc-
tion curve when analyzed separately and not as part of 
the total treni as in the main analysis. A significant 
value was obtained in this manner tor the di:t'f'erence 
between the means of the fourth block of' twenty-five 
trials. This t of 1.62 was significant at the .05 level 
for a one tailed test .. 
During acquisition the contingent partial reinforce-
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TABLE I 
ANALYSIS OF VARIANCE OF TEE MEAN NUIVIBER OF CRITICAL 
RESPONSES EMITTED IN FOUR SUCCESSIVE BLOCKS OF 
TWENTY-FIVE EXTINCTION TRIALS BY THE RESERPINE 
Al~hPLACEBO GROUPS 
Source of Variation Sum of Mean Squares d. f. Square F 
Between groups 8.53 l 8.53 .12 
Between subjects in 
1848.84 28 66.03 ~ach group error(a) 
Between blocks of trials 28.37 3 9-45 
Interaction: 
groups .x trials 54.00 3 18.00 2.9,2 
Interaction: 
pooled subjects 
.x tr,;i.als error (b) 577.63 ~ 6.87 
TOTAL 2517.37 119 
I 
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TABLE II 
STUDENT t TEST OF THE DIFFERENCE BETWEEN THE MEANS 
OF TEE FOUR BLOCKS OF EXTINCTION TRIALS OF THE 
RESERPINE AND PLACEBO GROUPS 
Group Trials Trials Trials Trials 1-25 25-50 50-75 75-100 
Mean Mean Mean Mean 
Reserpine 9·40 9·73 8.60 8.06 
Placebo 10.66 .8.20 
-
8.93 10.13 
Dif'f'erence r 1.26 -1.53 .33 2.07 
t .82 1.10 1.62* 
*Signif'icant at .o5 level f'or' one tailed test. 
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ment of the estimates selected to constitute the critical 
class of responses or each subject resulted in tba desired 
increase in the frequency of occurrence of those estimates 
from that of th.e pre-teat phase. The conditioning 
criterion of eight critical responses in a series of 
ten estimates was met by all the subjects in both the 
experimental and control groups. Thus the response 
strength. of the individuals or tbe two groups had been 
built up to an equal level. The subjects in the experi-
mental group gave a total of 499 critical responses with 
a mean of 33; those in the control group gave 521 with a 
mean pf 34. 
~e mean values used in the computation of the 
extinction data do not reflect the magnitude of the 
difference between the two conditions. m Appendix 
F, Table I, the namher of critical responses given by 
. 
each subject in successive blocks of twenty-five trials 
is reQorded and the number of times the subjects gave 
tbree or fewer critical responses per each block of 
twenty-five trials is indicated by an asterisk. 
A total of twelve blocks in which three or fewer 
critical responses were given are found in tba reserpine 
group while only five are found in the placebo group. 
Five of the twelve blocks with three or fewer cr1t1cal 
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~esponses in the ~eserpina group occur in the last twenty-
five,extinotion trials whereas only one appears in the 
last twenty-five trials of the placebo group. FUrthermore 
six subjects in the reserpine group met this criterion in 
comparison to three in the placebo group. 
In the extinction pe~iod the subjects in the 
expertmental group va~ied to a markedl7 ~eater degree 
than the subjects in the oont~ol group in the numba~ 
of c~itical responses that they gave. A var :iance of 
374.~ was obtained fo~ the experimental group and a 
variance of 153 .llt. for the control group. In a test of 
. 
the significance of the differences between these two 
variances an F ratio of 2.44 was obtained. The tabled 
value, of F for 14 and 14 d.f. is 2.48 for significance 
at the .o5 level. The obtained value~ therefore, 
indicates a strong probability that the two variances 
are significantly different. This analysis is shown 
in Table III., 
< 
In the acquisition period the subjects in both the 
' 
experimental and control group did not vary widely among 
themselves in the number of critical responses that they 
gave. A variance of 5.5 was obtained for the experimen-
tal group and a variance of 9.0 for the control group. 
An F test of these variances showed that they were not 
s ignifieantly different. IJ.his analysis is shown in 
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~ABLE III 
.. F TEST OF THE DIFFERENCE BETWEEN TEE VARIANCES OF THE TOTAL 
~BER OF CRITICAL RESPQNSES GIVEN BY THE RESER})INE 
AND PLACEBO GROUPS IN ACQUISITION AND EXTINCT ION 
Group 
l,ieserpine 
P~acebo 
~Acqui~ition 
Variance 
.Extinction 
Variance 
~ab1ed value for 14 and 14 degrees of freedom is 2.48 
at the .05 level. · 
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Table III. 
Large individual variations in the rate of extinction 
between subjects in the reserpine group are evident in 
Appendix E, Figure 3 where extinction curves for individ-
ual subjects are plotted. It should be noted that 
performance of one subject, R-1,5, showed a marked incl'ease 
in the number of critical responses given over the course 
of extinction rather than the predicted decrease. Sub-
jects R-6 and R-7 gave a high number of critical response 
· throughout the extinction period. A high initial number 
of critical responses were given by R-ll in the first 
block of twenty-five trials after which his performance 
showed a steady decrease in response rate; at the end 
of the extinction period he was giving 60 per cent fewer 
responses than he had initially but his response rate 
was sti11 comparativel:r high. This steady decline in 
response rate was also evident in the extinction curve 
of R-1. On the other hand, the response rate of ~-4 
was depressed from the enset of extinction, in the first 
block of twenty-five trials, and little change occurred 
in the mean number of critical responses given in the 
remaining three blocks of trials. 
The effect of re·serpine on the measures of sustained 
attention and cognitive functioning will be presented in 
relation to the second operational hypothesis: 
There will be a decrement in performance on 
the Symbol Copying Test and latencies will be 
longer after reserpine administration while per-
formance on the Digit Symbol Substitution Test 
will not be affected. 
This hypothesis was translated into the experimental 
predictions 2a. 2b, and 2c. 
2a: The difference between the pre- and post-
drug mean scores on the Symbol Copying 
Test of the reserpine group will show a 
significant decrease in the number of 
symbOls correctly copied as compared 
with changes in the control group. 
In 1h e post-drug administration of the Symbol C~pying 
-Test the subjects in the ezpertmental or rese~ine group 
obtained a mean score of 97.63 in the number of symbols 
correctly copied as compared to their pre-drug mean score 
ot 98.53. The subjects i~the control or placebo group 
obtained a mean score of 102 .. 53 in the number of symbols 
correctly copied after drug administration as compared to 
tbeir pre-drug mean score of 96.73. See Appendix F. Table 
. 
II. The difference between the pre- and post-drug mean 
scores of the two groups was compared through an analysis 
of variance. An F ratio of 4.45 for 1 and 28 d.f. was 
obtained for the group (reserpine and placebo) X test 
-
administration ·(pre- and post-} interaction which is 
significant at the .05 level. The above prediction, 
th\erefore, was confirmed by the results. This analysis 
is summarized in Table IV • 
. 
2b: The post-drug mean latencies of the experimental 
group will be significantly longer than those of 
the placebo group. 
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TABLE IV 
ANALYSIS OF VARIANCE OF THE PRE AND POST DRUG MEASURES 
OF PERFORMANCE 0 F TEE RESERPINE AND PLACEBO GROUPS 
ON THE SYMBOL COPYING TEST 
Sourc,e of' Variation Sum of' Mean Squares d. f'. Square F 
Between groups 35.27 1 35.27 .05 
Between pre and post 
2.44 administrations 91.27 1 91.27 
Interaction: groups x 
166.66 166.66 4-45~~ test administration 1 
Subjects 19686.67 28 703.09 18.77 
Residual 10!±9.07 28 37.46 
TOTAL 21028.94 59 
*Signif'icant at .05 level. 
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Latency measures were computed for e1even of the sub-
jects tn the experimental group and for al1 fifteen subjects 
in the control group. It was not possib1e to obtain the 
. . 
1atencies of four or the subjects in the experimental group 
because they had been run through the acqaisition and 
extinction phases of the experiment befo~e it was decided 
to employ tbis measUI'e. 
The mean 1atencies of the reserpine group were longer 
than those of the placebo group when the general~ over-all 
performance of the two groups was compared through a trend 
analysis. An F ratio of 5.59 for 1 and 24 d.f. was 
obtained for the between groups mean square which is 
significant at the .05 1evel. The above prediction there-
fore was confi.rtmed by the results. This analysis is 
summarized in Table v. 
. -T.ne trend analysis employed also made it possib1e to 
< 
compare the mean latencies of the two gt'oups foF each or 
the fo~ successive blocks of twenty-five extinction 
trials. An F ratio of .74 for 3 and 72 d.f. was obtained 
-in this ltlannel:' for the drugs X triaJ.s interaction which 
is not significant. The perfonn.ance of the two groups 
did not diffeza significantly when the tl'end of the mean 
latencies over the four successive blocks of twenty-five 
trials was compared. The form of this trend can be seen 
in Fi~re 2 where the means are plotted. 
= 
= 1 
I 
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TABLE V 
ANALYSIS OF VARIANCE OF TEE MEAN LATENCIES FOR THE FOUR 
SUCC·ESSIVE BLOCKS OF TWENTY-FIVE EXTINCTION TRIALS OF 
THE RESERPINE AND PLACEBO GROUPS 
Source of Variation Sum of Mean Squares d. f. Square F 
Between groups 5.59 1 5.59 5.59* 
Between subjects in 
28 .J.5 24 each group error (a) 1.17 
Betwe~n blocks of trials 16.85 3 5.61 
Interaction: 
groups x trials 15.70 3 5.23 .74 
Interaction: 
pooled subjects 
7.04 x trials error {b) 507.:32 72 
TOTAL 573.63 103 
*Significant at .o5 leveJ.. 
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Fig. a Mean Latencies in Seconds of the experimental 
and control groupsin four successive blocks 
of 25 extinction trials. 
-
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The mean latencies of both groups for the four blocks 
of extinction trials are given in Appendix F, Table IV. A 
. 
t test of these means was also computed to determine group 
differences for portions of tbe extinction curve analyzed 
separately and not as part of the total trend as in the 
main analysis. A significant t value vvas obtained in tbis 
manner for the differences between tha means of tba fourth 
block of twenty-five trials. This t of ~.28 was significant 
at the .05 1evel. See Tabla VI. 
. . 
2c: The difference between the pre- and post-
drug mean scores on the Digit S~bol 
Substitution Tester the reserpine group 
will not show a significant decrease from 
tbat occurring between the pre- and post-
drug mean scores of the placebo group. 
'In the post-drug administration of the Digit S~bol 
~ 
Substitution Test the subjects in the experimental or 
reserpine group obtained a mean score of 60.67 in the 
number of s~bols correctly copied as compared to their 
I 
pre-drug mean score of 59.53. A slight improvement is, 
in fact evident fran pre-drug per£or.manee, probably the 
result of practice effects. Subjects in the control or 
placebo group obtained a mean. score of 6J,.07 in the number 
of s,y.mbols correctly copied after drug administration as 
compared to their pre-drug mean score of 57.02. See 
Appendix F, Table III. The difference between the pre-
and post-drug mean scores of the twe groups was compared 
-
= I 
T-ABLE VI 
.. STUDENT t TEST OF THE DIFFERENCE BETWEEN 'l'BE MEAN LATENCIES 
OF THE FOUR BLOCKS OF EXTINCTION TRIALS OF Tim 
RESERPINE AND FLAOEBO GROUPS 
-Group !!Wials 'JJrials Irrials !!Jrials 
.l-25 25-50 50-15 75-100 
lie an Mean Bean Kean 
" 3.06 q..52 Reserp~e 2.21 2.92 
Placebo 2.51 2.61! 2.90 2.76 
Difference .• 30 -.42 -.02 -1.76 
t .58 
·45 - l.28* 
*Significant at .05 level far one tailed test .• 
thtaough an anal7sis of variance. An F ratio of .88 for 1 
and 28 d.f. was obtained for the group (reserpine and 
. 
placebo) X test administration (pre- and post-) inter-
action which is not significant at the .05 level. The 
above prediction, therefore, was contir.med by the results. 
This analysis is summarized in Table VII. 
t. 
= = 
I 
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TABLE VII 
ANALYSIS OF VARIANCE OF THE PRE AND POST DRUG MEASURES 
OR PERFORMANCE OF TEE RESERPINE AND PLACEBO GROuPS 
0~ THE DIGIT SYMBOL SUBSTITUTION TEST 
Source of Variation 
Between groups 
Between pre and post 
administrations 
Interaction: groups x 
test administration 
Subjects 
Residual· 
Sum of 
Squares d. f. 
28.01 1 
6290.67 28 
887.74 28 
Mean 
Square 
93.75 
28.01 
244.66 
31.70 
F 
.o6 
.88 
7.09 
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CHAPTER VI 
DISCUSSION AND INTERPRETATION 
. 
The data have shown that the .frequency of occurrence 
of the previously reinforced responses given by the sub-
jects in tbe reserpine group did not decrease during the 
first half of the extinction period. It was only after 
oo nsistent failure to receive reinforcement that critical 
responses began dropping out and these subjects shifted 
to new, previously non-reinforced est~ates in the last 
two biocks of twenty-five trials. This would seam to 
indicate that the weakening effect of reserpine on the 
,, 
fixated, stereotyped behavior acquired during cond~tion­
ing was delayed. This interpretation is suggested by 
. 
the observations of other investigators on the extreme 
inter-subject variability of behavioral reactions to 
reserpine. 
It has been reported by Brad,-1 that a tew of the 
. 
an~als he amployed as subjects showed a relatively rapid, 
abrupt response to reserpine, some showed a relatively 
1s. V. Brady. A compaz-ative approach to the evaluation 
of drug effects upon affective beha.vioz-. Ann. N. Y. 
Acad. Sci., 1956, §2, 632-643. 
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slow and gradual response, others showed a slow but abrupt 
response and still others showed no response at all. These· 
findings parallel those reported in the present study as 
can be seen in Figure 3, Appendix E, where large individual 
variations in the rate or extinction are evident. This 
" 
l~ge inter-subject variability apparently did not make it 
possible for a pronounced unifor.m group reaction to reser-
pine to becane evident until tpe last block of twenty-five 
extinction trials. It is conceivable, furthermore, that 
. 
had· a gtteater number of extinction trials been allowed the 
decline in the rate of critical responses given by the 
reserpine group would have continued. 
The effect of reserpine on the capacity for sustained 
. 
attention of the subjects in the present study, determined 
by the latency measure, also varied widely. This can be 
seen in Table XV, Appendix F, where the megn latencies of 
. -
individual subjects in successive blocks of twenty-five 
extinction trials is recorded. It is evident that the 
. . 
latencies of some of the subjects, for example l am 3, 
did not change at all over the course of the extinction 
period. In others (8 and ll) the data show a gradual 
. . 
increase of latencies in the four successive blocks of 
twenty-five trials while for some (2 and 10) a shortening 
- -
ot laten~ies was apparent rather than the predicted 
lengthening. This large inter-subject variability 
decreased the probability of obtaining a significant 
difference between the experimental and control groups in 
the trend analysis where the mean latencies (JiJ' er the four 
successive blocks of twentrrfive trials were compared. 
(See Table v, page 53.) 
It is important to note, however, that in the last 
. 
block of twenty-five extinction trials the average in-
crease in latencies of the reserpine group was greater 
than that of the placebo group. Furtmnnore, this 
incre~se in mean latencies ef the reserpine group occurred 
at the same stage in the extinction period as that at 
which a pronounced decline in the namber of critical 
responses given by this group was evident. T.his can be 
seen in a comparison of Figure 1, page 42 and Figure 2, 
page 54. This congruence of the two behav iorai reactions 
would seem to reinforce the suggestion that the action ot 
reserpine on the subjects in the experimental group was 
delayed. 
This congruence would seem to suggest, furthermore, 
that there is a direct relationship between the effect 
of reserpine on sustained attention and its effect on 
the strength of previousl,- leal'ned verbal responses. 
It would seem to support the ~othesis that the effect 
. 
of reserpine on the strength of a conditioned verbal 
response is associated with its effect on sustained 
attention more than on cognitive functioning.. The 
61 
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differential impairment by reserpine of the perfor.mance of 
subjects in the experimental group on the Digit Symbol 
Substitution Test and the Symbol Copying Test in the 
predicted direction would seem further to support the 
existence at: this relationship. Cognitive fUnctioning, as 
reflected in the performance on the Digit Symbol Substitu-
tion 1Test was not affected by reserpine while performance 
on the Symbol Copying Test, the other measure of sustained 
attention was impaired. 
~e above findings, relating the effect of reserpine 
on sustained attention with its effect on highly ~ixated 
and s.tereotyped verbal behavior, warrant some further 
consideration as to what the psychological processes 
involved in this relationship might be. 
It would seem that the decreased capacity for 
sustained attention of the subjects in the reserpine 
group at a later st·age of the extinction period resulted 
in a loosening of the s-r connections that had been 
conditi0ned during acquisition. In other words the con-
nections conditioned through partial reinforcement between 
the autokinetic stimulus and the pre-selected estimates 
or, critical responses became dissociated. During extinc-
tion the subjects in 'the reserpine group were no loDger 
compelled to·give pre-selected estimates because of the 
relaxation of their attentiQn to the previously learned 
SZStZ;;cz: I 
1 
sequence in which these estimates were .foll.owed by rein-
forcement. The,r were no longer bound to respond to the 
autokinetic stimulus on the basis o.f past experience 
acquired during conditioning when the verbalization of 
certain estimates produced reinforcement while the 
verbalization of other estimates did not do so. They 
were no longer compelled to attend to the discriminative 
cues that they had learned, or, i.f we might say it this 
way, they no longer cared. They were freed, in this 
sense from giving stereotyped responses to try other ones. 
•' 
This interpretation is in accord with the introspec-
tive remarks of one of the subjects in the reserpine group. 
:a:e reported that after taking the drug, when he was unable 
to est:imate the length of the movement of the light 
correctly, he did not get discouraged with himself or 
excited as he often did when he made mistakes. A .feeling 
o~ indifference came over him ar.d he no longer cared about 
his failure to estimate the movement correctly. This 
report was consistent vrith those of sane of the other 
subjects. 
The relationship between the effect of reserpine on 
sustained attention to its effect on verbal behavior 
considered above suggests a possible explanation of the 
observations reported by clinicians treating obsessive 
compulsive patients with this drug. Reserpine does not 
cure these individuals fran engaging in compulsive rituals 
or obsessive thinking. It makes it possible. for t:tem1 
however, to be temporarily freed from the compulsion1 
so that they can learn more effective ways of dealing 
with their problems in psychotherapeutic work. The 
diminishing of the intensity of compulsions described 
by Smith2 would be understood as a relaxation of the 
patients• attention to those stimuli that induce this 
rigid behavior. In other words they are freed from. the 
need to attend to certain past or current events which 
activate defensive manuevers in the form of compulsive, 
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stereotyped behavior and so can attend to other stimuli. 
They are in this manner able to gain insight into their 
problems and new, more adjustive behavior can be learned. 
A consideration of the observations made of the 
subjective psychological reactions of the subjects 
throughout the course of this experiment as well as in 
tbe brief interview session at the termination of the 
extinction period is also important in understanding 
the results that were obtained. 
Reserpine did not produce a unifor.m tranquilizing 
effect on all of the subjects to whom it was administered • 
• 
Two of the subjects in the reserpine group reported that 
the drug made them extremely drowsy. One o:f these 
. subjects actually fell asleep in the chair half-way 
2s. K •. Smith. The use of reserpine in private psychiatic 
practice. Ann. N. Y. Acad. Sci., 1955, 61, 209. 
ACt pa& m&Q 
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through the extinction period and had to be aroused by the 
examiner. Three reported feeling more alert after taking 
the drug. Anxiety was expressed by three subjects in the 
for.m of repeated questions about the action of the drug 
and ~he elicitation o~ assurances from the examiner that 
it would have no detrimental effect. Six of the subjects 
reported feeling more relaxed after reserpine administra-
tion. 
~hese wide inter-individual variations in the subjec-
tive psychological reaction to reserpine in the present 
study are consistent with the findings of previous 
I 
inves~igators.3, 4 It has been shown that the personality 
patterns of the recipients of drugs are related to the 
diverse subjective reactions that are observed. It was 
. 
demonstrated, further.more, that the subjective reactions 
o~ individuals is correlated with perfor.mance on objective 
psychological measures. 
In the present study no att~pt was made to control 
I 
~or personality variables. Op tbe basis of tbe above 
3Gerald L. Klarman, Alberto Dimascio, Milton Greenblatt, 
Max Rinkel. The influence of specific personality 
patterns on tbe reactions to pbrenotropic agents •. 
Biol~cal Psychiatry. Grune and Stratton, ·Inc., 1959, 
224- 1. 
4oonan ~ornetsky and Ogretta HUmphries. Relationships 
between effects of a number of centrally actir.g drugs 
and: personality. Arch. Neurol. Psychiat., 1957, 77, 
325-327. --
findings it seems J?easonable to assume that the wide 
variations of the reserpine group in both their subjec-
tive psychological reactions and in their perfor.mance on 
l 
the objective measures employed were deter.mined, in part 
at least, by these factors. 
Suggestions for FUrther Research 
-The discussion of the results of this study b!.ve 
already indicated the course that a future investigation 
of the effect of reserpine on the strength of a verbal 
response might follow. Changes in the present design 
would include an increase in the number of extinction 
tria~s employed and the control of the personality pat-
terns of the subjects. 
A greater numbeJ? of extinction trials will allow for 
the delayed group reaction to reserpine interred in the 
present study. 
Independent psychological measures of personality 
... 
will make it possible to determine the relationship of 
this variable to the effect of reserpine on the objective 
measur,e of verbal behavior, the rate of extinct ion of ·the 
critical responses. 
It would be important, also, to include still another 
group of subjects to whom a }Wpnotie drug, such as one 
of the barbiturates, is administered. The action of the 
hypnotic drugs are known to effect consciousness and to 
66 
impair cognitive functioning. The perfor.mance of this 
group on the Digit Symbol Substitution Test and the Symbol 
Copying Test could then be compared with that of a reser-
pine group. This would make it possible to differentiate 
in a more direct manner than was done in this exper~ent, 
the relationship of the effect of reserpine on the 
stre~gth of a verbal response to it's effect on cognitive 
functioning • 
. 
' . 
CHAPTER VII 
SUMMARY AND CONCLUSIONS 
This experiment employed reinforcement theory as a 
conceptual frame o~ re~erence in which an objective, 
quantitative investigation o~ the e~~ect of reserpine on 
a circumscribed segment o~ verbal behavior was made. 
Since drug e~~ects are dependent not only on the pbys2-
" 
ological state o~ the organism but also on the environ-
mental contingencies that are maintaining its behavior 
at the time, an attempt was made to determine how reser-
pine would a~~ect a verbal response wliose distinguishing 
..... 
characteristic -- high resistance to extinction -- was 
predetermined through a history o~ positive rein~orcement 
on a schedule o~ partial reinforcement. 
Experiments using animals as subjects were reviewed 
in which it was demonstrated that an associative bond or 
s-r connection that is acquired by learning is subse-
quently impaired by reserpine. 
Clinical studies were reviewed which reported that 
the intensity o~ compulsions in obsessive-compulsive 
patients was diminished a~ter th.e onset o~ reserpine 
administration. They were liberated ~rom rigid, 
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maladaptive behavior patterns and were therefore able to 
learn more effective ways of dealing with life situations 
tbrough psychotherapeutic work. It was noted that compul-
sive behavior observed clinically shares properties in 
common with behavior conditioned under a schedule of 
partial reinforcement in the laboratory -- chiefly in 
that it is relatively inflexible, ver.1 difficult to alter 
and it inhibits the learning of new behavior. No attempt 
was made to equate the two but it was pointed out that 
the investigation of reserpine on an isolated segment 
of verbal behavior could help to understand its effects 
on more complex behavioral constellations. 
The relationship of reserpine's effect on previously 
learned verbal associations to its effect on cognitive 
fUnctioning was also investigated. Neurops~hological 
evidence was reviewed which showed that the action of 
reserpine is on sub-cortical levels of the brain more 
than on cortical levels. This is reflected in the fact 
that individuals to whom reserpine is administered in 
moderate dosages show a differential impair.ment of 
-behavior dependent on the intact fUnctioning of these 
two levels of the brain; the capac~y for cognitive fUnc-
tioning is impaired less than is the capacity for 
sustained attention. The effect of reserpine on perfor.m-
~ce on the Digit Symbol Substitution Test, a measure of 
cognitive fUnctioning, was compared therefore with its 
effect on performance on the Symbol Copying Test and on 
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response latencies, bothmeasures of sustained attention. 
The thesis of this study was that reserpine has the 
effect of weakening previously learned stereotyped or 
fixated behavioral pat~erns. This effect is produced 
without a clouding of consciousness or the impair.ment 
of cognitive fUnctioning. 
The following operational hypotheses were derived 
from the above thesis: 
'1. The rate of extinction of a verbal response 
acquired under a schedule of partial rein-
forcement will be increased after the 
administration of reserpine. 
e. -There will be ~ decrement in perfo~ance 
on the Symbol Copying Test and latencies 
will be longer after reserpine adminis-
tration while performance on the Digit 
Symbol Substitution Test will not be 
effected. 
The autokinetic situation was employed and subjects 
were asked to give verbal estimates of the movement of 
the light in inches. The range of estimates for each 
. 
subject was determined in a pre-test session and estimates 
of low probability of occurrence within his range were 
selected to be subsequently reinforced in the acquisition 
phase. These pre-selected estimates comprised the sub-
jects1 critical class of responses which were positively 
reinforced by~he exruniner in the acquisition phase 
7.1 
through his saying "co~rectn. Twenty of these ~einto~ce­
ments were administered on a schedule of pa~tial reinforce-
ment and a subject was considered conditioned w~n eignt 
out of ten consecutive estimates he gave were members of 
the critical c~ass of responses. A total of thirty subjects 
who we~e conditioned in this manne~ constituted the fin.sl 
sample. These were divided into an expe~imental and a 
control group of fifteen each. Three mg. of reserpine 
was a~inistered orally to the experimental g~oup ani a 
placebo in identical tablet for.m to the control group. 
Four hou~s after drug administration the subjects we~e 
retumed to the dark room and the extinction phase of the 
experiment was begun. The procedure du~ing extinction was 
the same as that in the acquisition phase except that no 
\ 
reinfo~cement was given. A total of one hund~ed extinction 
t~ials we~e run and the rate of extinction was deter.mined 
' 
through the computation of the numbe~ of previously rein-
forced responses that occu~~ed in four blocks of twenty-
five trials each. 
The latency measu~e consisted of the time it took a 
subje~t to indicate he saw the lig}:lt moving by p~essing a 
button switch. Latency measures in seconds were recorded 
to~ each trial during acquisition and extinction. The 
Digit Symbol Substitution Test and the Symbol Copying Test 
were administered before and four hours~after drug adminis-
tration. 
I 
~e above operational hypotheses were translated into 
the ~ollowing statistical predictions: 
1. The trend of the means of four successive 
blocks of twenty-five extinction trials 
will reflect signific~tly fewer critical 
responses given by the reserpine group 
than by the placebo group. 
~ trend analysis yielded gn F ratio of 2.62 for the 
drugs x trials interaction which just misses being declared 
significant at the .o5 level. (The table value of F for 3 
. 
and 84 d.f. at the .05 level is 2.72). The obtained value, 
tbarefore, indicates a strongprobability that the trial 
means of the two groups represents a population difference. 
2a. The difference between the pre- and post-
drug mean scores on the Symbol Copying 
Test of the I"eserpine group will show a 
significant decrease in the number of 
symbols correctly copied as compai"ed 
with changes in the control group. 
This prediction was confir.med by the results. 
An gnalysis of variance yielded an F ratio of 4.45 
for the group (reserpine and placebo) X test administration 
(pre- and post-) interaction which is significant at the 
.• 05 level. 
2b. The post-drug means latencies of the 
reserpine group will be significantly 
longer than those of the placebo group. 
This prediction was confir-med by ~e results. 
A trend analysis yielded an F ratio of 5.59 for the 
between groups mean square which is significant at the .05 
level. 
2c. The difference between the pre- and post-
drug mean scores on the Digit Sy.mbol Sub-
stitution Test of the rese~ine group will 
not show a significant decrease from that 
occurring between the pre- and post-drug 
mean scores of the placebo group. 
This prediction was confirmed by the results. 
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,An analysis of variance yielded an F ratio of .• 88 for 
the group (reserpine and placebo) X test administration 
(pre- and post-) interaction which is not significant at 
the .05 level. 
T.he data showed that the frequency of occurrence of 
the previously reinforced rasp.ons es did not decrease dur-
ing the first half of the extinction period. A pronounced 
decre~se in the strength of the learned responses occurred 
I 
late in the extinction period however. This was evidenced 
by the marked drop in the number of previously conditioned 
responses of the reserpine group. A delayed effect of 
reserpine on the verbal behavior of these subjects was 
therefore inferred. 
This inference was supported by the fact that the 
sustained attention of the subjects in the reserpine group, 
as ref1ected in their response latencies, also showed a 
pronounced impairment in the later stages of the extinction 
period. The concommittant effect of reserpine on the verbal 
responses of the subjects and on their response latencies 
supported the conclusion that the effect of reserpine on 
==-
I 
r 
verbal behavior is related to its effect on sustained 
attention. 
The differential impairment of the perfom.ance of the 
subjects in the reserpine group on the Symbol Copying Test 
" 
and t,he Digit Symbol Substitution Test in the predicted 
direction is consistent with the above evidence. Cognitive 
functioning, as reflected in the performance on the Digit 
Symbol Substitution Test, was not affected by the adminis-
tration of reserpine to the subj acts, while performance on 
the Symbol Copying Test, the other measure of sustained 
attention was ~paired. 
I 
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L./ITE;VC/ES 
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/)AT[;: ___ _ 
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'/)ATE· '!DRUG: ~~;----- .. ~D-osn_GE_: ______ ~ 
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APPENDIX D 
:.E-Experimenter 
S-Subject 
ES-Experimenterts switch 
SW-Subjectts switch 
[§ 0s.w. 
C-Glock 
T-Timer 
F-Fan 
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-lo-
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M.S.-Master speaker 
R.S.-R5mote speaker 
St-Stimulus light 
Fig-. 1. Plan of experim9 ntal and control' room. 
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Pig. 3. Diagram of Electrical Circuits of Apparatus. 
The experimenter closes his switch, which has normally 
open contacts. 'l'his bridges the NO contacts on relay and 
actuates the relay coil, which is then held closed. The light 
is across the coil of E's relay and is turned on. The clock 
clutch is also actuated when E's relay is closed, but the 
c~rcuit to the clock clutch is completed through the NO 
contacts on S!~ relay. 
When S closes his NO open switch, he bridges NO contacts 
on his relay and locks his relay closed. This opens the clock 
clutch circuit and stops the clock. 
The timer motor is also actuated when 3's relay is 
closed, but the timer's NC switch, controlling the whole system, 
is not opened until the time lapse has occurred. Upon end of 
the time lapse, the NC contacts of the timer open up, and 
disrupt the E's relay, S's relay, the light, and returns the 
circuit to the original condition ready for E again to 
initiate the test. 
____ l_ 
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JrABLE I 
~NUMBER OF CRITICAL RESPONSES GIVEN BY SUBJECTS IN THE .... 
RESERPINE AND PLACEBO GROUPS IN FOUR SUCCESSIVE BLOCKS OF 
TWENTY-FIVE EXTINCTION TRIALS 
RESERPINE GROUP 
Triais I-25 ~:5-:So 5(;}-75 75-100 Sum 
Subjects 
5 1 6 2* I~~ 17 2' 9 7 8 30 
~ 9 10 ~ 9 33 3* 2* 3* 12 5 2* 2* 1* 10 6 13 11 18 15 ~l 7 1~ 13 17 12 8 10 8 5 31 
9 5 7 3* 3* 18 
10 12 11 7 1~ 35 11 22 21 15 72 
12 6 9 0 1ij. 38 i~ 11 1* 1* 19 10 13 12 12 ~~ 15 10 12 22 18 
- - - -
Sum 141 146 129 121 537 
PLACEBO GROUP 
1 9 i~ 16 16 i~ 2 17 12 
~ 8 4 6 8 26 12 7 9 10 ~ 12 10 11 8 0 8 ~ 7 2* 21 7 13 4 16 ~ 8 3* 10 7 
9 15 17 13 15 6o 
10 10 5 5 8 28 
11 11 3* 7 9 ~ 12 12 ~ 8 12 13 10 8 5 27 
14 10 5 9 10 ~ 15 10 _2 13 ~ 
Sum 160 123 134 152 569 
* = 3 or fewer critical responses in twenty-five trials. 
= 
I 
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TABLE II 
THE NUMBER OF SYMBOLS CORRECTLY CO PIED ON WE SYMBOL 
COPYING TEST BEFORE AND AFTER DRUG ADMINISTRATION 
IN 'IRE RESERPINE AND PLACEBO GROUPS 
. Reserpine Group Placebo Group 
SubJects Berore After Difference Before After Difference 
1 46 46 -3 71 86 +15 2 69 100 +4 114 108 -6 3 67 -2 8.5 82 -3 ~ 1~~ 111 +7 102 141 +~9 95 -1 104 10~ 0 6 98 101 1'3 119 13 +17 
7 90 93 1'3 79 84 +5 8 99 91 -8 102 110 ... a 
9 102 . 97 -5 95 94 ~1 10 124 130 1'6 103 103 0 
11 111 110 -1 110 121 ~11 
12 104 102 -2 75 75 0 
i~ 131 124 :l 75 78 1'3 115 109 112 111 -1 
J..5 90 89 -1 105 105 0 
Sum 1478 1465 -13 1451 1538 +87 
Mean 98.53 97.67 96.73 102.53 
I 
TABLE III 
,THE NUMBER OF SYMBOLS CORRECTLY COPIED ON TBE DIGIT 
SUBSTITUTION TEST BEFORE AND AFTER DRUG ADMINISTRATION 
IN THE RESERPINE AND PLACEBO GROUPS 
i 
. Reserpine GrouE Placebo GrouE 
SubJe,cts Be:f'ore After Di:f':f'erence Be:f'ore A:f'~er DI:f'ference 
1, 37 if -2 51 ~~ ;~ 2' 58 +3 ~i 3 ~~ ~3 -l 55 .f.lO ~ 6f ... 9 59 . .f.l ~~ +2 6o 77 +17 6 6o t4 70 84 +14 7 52 ~~ -4 53 ~ -9 8 63 0 53 :t-8 
9' 65 65 0 ~f 80 +25 10 63 67 +4 54 -7 
11 64 61 -3 4~ 83 .f.8 12 67 55 -12 38 -5 
i~ 65 70 +5 50 48 -2 69 l1 +10 75 77 +2 15 65 +2 50 44 -6 
Sum 893 910 +17 858 916 +58 
I 
59.53 60.67 51.20 61.07 Mean 
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TABLE I1l 
THE LATENCIES IN SECONDS OF TEE SUBJECTS IN THE RESERPINE 
AND PLACEBO GROUPS IN FOUR SUCCESSIVE BLOCKS OF TWENTY-FIVE 
EXTINCTION TRIALS 
1 RESERPINE GROUP 
Trials 1-~:s 25-:So 55-75 15-100 Sum 
Subjeqts 
2.55 3.76 3 • .64 1~.66 1 3.71 2 1.22 1.02 .88 .92 .o4 
3 4:~6 .64 .65 .57 2.45 ~ 4-17 4.62 4.19 17.58 2.53 11.71 7.62 11.73 33.59 
6 3.65 3.00 4-11 4.47 15.23 
7 1.80 1.72 1.62 1.41 6.55 8 1.69 1.87 2.22 16.40 22.18 
9 1.92 2.63 3.03 2.5~ 10.20 10 2.1 1.74 1.81 2.0 l.75 11 1e45 1.40 1.93 1.85 .63 
SP.m 24.23 33.66 32.20 49-77 139.86. 
PLACEBO GROUP 
1 1.88 1.93 1.80 2.17 7.78 2 1.54 1.25 1.21 1.23 5.23 
~ 4.30 3.~ 5.ol 2.92 1~.84 l.i-.81 6. 6.4 6.63 2 .64 1.41 2. 1 2.49 2. 8 9·19 6 5.03 4.14 4.22 5.25 18.64 
7 .79 •. 65 2.73 1.22 5.39 8 1.43 1.80 2.34 1.50 7.07 
9 3.47 5.22 5.02 4.93 18.64 10 
·93 .83 .92 1.15 3.83 11 4.12 2.43 2.24 2.35 11.14 
12 2.03 2.37 3.08 2.49 9·97 13 1.79 2.27 2.38 2.59 9-03 
14 2.13 2.26 1.69 2.06 8-~7 15 1.99 1.9 1. 5 2.02 1· 2 
Sum 37.65 39.74 43.60 41-49 162.48 
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ABSTRAOT 
This experiment employed reinforcement theory as a con-
ceptual frame of reference in which the effect of reserpine 
on the strength of a verbal response conditioned under a 
schedule of partial reinforcement was investigated. 
Clinical studies were reviewed which reported that the 
' intensity of compulsions in obsessive-compulsive patients 
was diminished after the onset of reserpine administration. 
It was noted that compulsive behavior observed clinically 
. 
shares properties in common with behavior conditioned under 
a schedule of partial reinforcement in the laboratory -
cbiefl7 in that it· is relativel,- inflexible, vecy difficult 
to alter and it inhibits the learning of- new behavior. No 
attempt was made to equate the two but it was pointed out 
that the investigation of rese~ine on an isolated segment 
of verbal behavior could help to understand its effects on 
more complex behavioral constellations. 
. 
The relationship of reserpine's effect on previousl,-
~ 
learned verbal associations to its effect on cognitive func-
tioning was also investigated. Neurops,-cbological evidenee 
was reviewed which showed that the action of reserpine is on 
. 
subcortical levels of the brain more than on cortical levels • 
.. 
This is reflected in the fact that individuals to whom reser-
pine is administered in moderate dosages show a differential 
impairment of behavior dependent on the intact functioning of 
these two levels of the b~ain; the capacity for cognitive 
tunctioning is impaired less than is the capacity for sus-
tatned attention. !he effect of reserpine on perfor.mgnce 
lG<J 
on the Digit Sy.mbol Substitution Test, a measure of cognitive 
:t'anctioning, was compared, therefore, with its effect on 
. 
perfor.mance on the Sy.mbal Copying Test and on response laten-
cies, both measures of sustained attention. 
The thesis of this study was that reserpine has the 
effect of weakening previously learned stereotyped or 
fixate~ behavioral patterns. This effect is produced without 
a clouding of consciousness or the impair.ment of cognitive 
:f'unctioning. 
The following operational hypotheses were derived from 
the above thesis: 
. 
1. The rate of extinction of a verbal response 
acquired under a schedule of partial retn-
forcement wUl be increased after the admin-
istration of reserpine. 
2·. There w Ul be a decrement in performance on 
the Symbol Copying Test and latencies will 
be long~r after reserpine administration 
while performance on the Digit Symbol Sub-
stitution Test will not be affected. 
The autokinetic situation was employed and subjects were 
asked to give verbal estimates of the movement of the lieJ!,t 
.in inches. The range of est~ates for each subject was deter-
mined in a pre-test session and estimates of low probability 
of occurrence within his range were selected to be subsequently 
reinforced in tbe acquisition phase. These pre-selected 
]10 
4 
~stimates eanprised the subjects• critical class of responses 
which were positively reinforced by the examiner in the acqui-
sition phase through his saying "correct". Twenty of these 
- . 
reinforcements were administered on a schedule of partial re-
inforcement and a sub jac.t was considered conditioned when 
eight out o~ ten consecutive estimates he gave were members 
of the critical class of responses. A total of thirty subjects 
who were conditioned in this manner constituted the final 
sample. These were divided into an experimental ard a control 
group of fifteen each. Three mg. of reserpine was administered 
orally to the experimental group and a placebo in identical 
table~ form to the control group. Four hours after drug 
administration the subjects were returned to the dark room 
and the extinction phase of the experiment was begun. The 
procedure during extinction was the same as that in the acqui-
sition phase except that no reinforcement was given. A total 
of one hundred extinction trials were run and the rate of 
extinction was determined through the computation of the 
number of previously reinforced responses that occurred in 
four blocks of twenty-five trials each. 
The latency measure consisted of the time it took a 
subject to indicate he saw the light moving by pressing a 
button switch. Latency measures in seconds were recorded 
for each trial during acquisition and extinction. The Digit 
Symbol Substitution Test and the Symbol Copying Test were 
administered before and four hours after drug administration. 
J.a.]. 
f.he above operational hypotheses were translated into 
the following statistical predictions: 
1. The trend o:f the means of four successive blocks 
of twenty-five extinction trials will reflect 
significantly fewer critical responses given by 
the reserpine group than by the placebo group. 
A trend analysis yielded an F ratio of 2.62 for the 
drugs x trials interaction which just misses being decl.ared 
significant at the .o5 1evel. (T.he table value of F for 3 
and 84 d.f. at the .05 level is 2.72). T.he obtained value, 
therefore, indicates a strong probability that tbs trial 
means of the two groups represents a population difference. 
2a. The difference between the pre- and post-drug 
mean scores on the Symbol Copying Test of tbe 
reserpine group will show a significant 
decrease in the number of symbols correctly 
copied as compared with changes in the con-
trol group. 
This prediction was confir.med by the results. 
An analysis of variance yielded an F ratio of 4.45 for 
the group (reserpine and placebo} X test administration (pre-
and post-) interaction which is significant at the .05 level. 
2b. The post-drug means latencies of the reserpine 
group will be significantly longer than those 
of the placebo group. 
This prediction was confirmed by the results. 
A trend analysis yielded an F ratio of 5.59 for the 
between groups mean square which is significant at the .05 
l.evel. 
2c. The difference between the pre- and post-drug 
mean scores on the Digit Symbol Substitution 
~est of the reserpine group will not show a 
significant decrease from that occurring 
between the pre- and post-drug mean scores 
of the placebo group. 
This pr~diction was confirmed by the results. 
112 
An analysis or variance yielded an F ratio of .88 for 
tba group (reserpine and placebo) X test administration 
. (pre- and post-) interaction which is not significant at 
tba .05 level. 
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